Over-expression of protein tyrosine phosphatase 1 (PTP1) alters IL-3-dependent growth and tyrosine phosphorylation.
Interleukin-3 (IL-3) is a hematopoietic growth factor receptor which stimulates the proliferation of multilineage progenitor cells. It is known that IL-3 stimulates tyrosine phosphorylation while transducing a mitogenic signal. The signal transduction pathways activated by the IL-3 receptor, however, are not fully understood. In this study a protein tyrosine phosphatase has been over-expressed in the IL-3 dependent, murine myeloid progenitor cell line, 32D cl3 in order to test whether altering the levels of tyrosine phosphorylation would change IL-3 stimulated proliferation. These cells were transfected with a metal-inducible expression vector containing a rat cDNA encoding PTP1. A low basal level of rat PTP1 message and protein was detected in cells transfected with the PTP1 vector, and zinc treatment resulted in a three- to fourfold increase in the amount of PTP1 message, protein and catalytic activity. Over-expression of PTP1 resulted in a two- to threefold decrease in IL-3 stimulated proliferation. Cells over-expressing PTP1 also exhibited decreased levels of tyrosine phosphorylation; phosphorylation of the IL-3 receptor beta subunit and the Shc protein were both dramatically decreased. Thus, PTP1 over-expression negatively modulated IL-3 signal transduction. To identify potential substrates of PTP1, 32D cl3 cells were transfected with a catalytically inactive PTP1 mutant, PTP1(C/S). Three tyrosine-phosphorylated proteins of MW 140, 79 and 69 k coprecipitated with PTP1(C/S). We believe that the 140 kDa protein represents the beta subunit of the IL-3 receptor. In addition, a GST-fusion protein containing active PTP1 dephosphorylated the beta-subunit in an in vitro assay. By immunofluorescent microscopy over-expressed PTP1(C/S) co-localized largely with calnexin, an endoplasmic reticulum-associated protein. Immunofluorescent microscopy also indicated that PTP1(C/S) and the beta subunit co-localized at discrete sites at the plasma membrane and around a cytoplasmic organelle where most of the beta subunit was located. These observations suggest PTP1 over-expression may down-regulate the growth response to IL-3 through dephosphorylation of the IL-3 receptor, perhaps in an intracellular compartment, thereby inhibiting propagation of the IL-3 mitogenic signal.